Introduction {#sec1-1}
============

Mental disorders during pregnancy represent an important issue for gynecologists and psychiatrists.^[@ref1]^ In addition, a clinical challenge for gynecologists is magnified when a pregnant woman suffering from a major mental disorder presents in labor.^[@ref2]^ A number of mental disorders, other than depression, during pregnancy has been reported. In a recent systematic review, a high anxiety disorder prevalence in pregnancy was found.^[@ref3]^ Other mental disorders that may occur in pregnancy include eating disorders,^[@ref4],[@ref5]^ schizophrenia,^[@ref6],[@ref7]^ bipolar disorder,^[@ref8]^ personality disorders,^[@ref9]^ psychosis,^[@ref10],[@ref11]^ substance use disorders,^[@ref12],[@ref13]^ and adjustment disorders.^[@ref14]^

The Edinburgh Postnatal Depression Scale (EPDS) has been used for screening depression in women during pregnancy and postnatally.^[@ref15],[@ref16]^ However, very little is known about the performance of the EPDS for identifying mental disorders other than depression in pregnant women. In a recent study, pregnant women who scored higher than 11 in the EPDS were interviewed for psychiatric diagnosis and researchers found a number of mental disorders other than depression including bipolar disorder, anxiety disorders, obsessive-compulsive disorder, current substance abuse and other disorders.^[@ref17]^ In a study of Vietnamese women in perinatal period, researchers validated the EPDS in detecting common mental disorders and found an optimal EPDS cut-off point of 3-4.^[@ref18]^ The EPDS does not exclusively measure depression but it may also measure anxiety.^[@ref19]^ In a study of prenatal depression in Australia, some women with positive EPDS were found to suffer from mental disorders other than depression including adjustment disorder, posttraumatic stress disorder, and borderline personality disorder.^[@ref20]^

The aim of the present study was to determine the validity of the EPDS in detecting mental disorders other than depression in a sample of pregnant women in the northern Mexican City of Durango, Mexico.

Materials and Methods {#sec1-2}
=====================

Pregnant women studied {#sec2-1}
----------------------

Pregnant women attended a public hospital (Mothers and Children's Hospital of the Secretary of Health) in Durango City, Mexico were studied from January to December 2013. As a strategy to enroll participants, pregnant women were invited to participate in the study when attending their prenatal consultations. A simple random sampling was used for the selection of participants. Inclusion criteria for enrollment of participant in the study were: i) pregnant women within their 1-9 month of pregnancy; ii) of any occupation; iii) who voluntarily accepted to participate. Age and socioeconomic status were not restrictive criteria for enrollment. In total, 300 women were enrolled in the study. The mean age of participants was 23.39±8.0 years old (range 13-45 years). Participants were evaluated once within their 2-9 months (median: 7 months) of pregnancy. Of the 300 pregnant women studied, 126 (42.0%) were in their first pregnancy and 174 (58.0%) were in their 2-8 pregnancy.

Edinburgh Postnatal DepressionScale version used {#sec2-2}
------------------------------------------------

We used the Spanish translated EPDS version previously validated in pregnant women in Mexico.^[@ref21],[@ref22]^ To assess the presence of mental disorders other than depression, all participants completed the self-administered EPDS and were interviewed by a psychiatrist. Diagnosis of mental disorders was based on the Diagnostic and Statistical Manual of Mental Disorders - 4^th^ Ed. (DSM-IV) criteria.^[@ref23]^ Participants submitted the EPDS and had the psychiatric interview in the same day. EPDS scores obtained by the pregnant women were not revealed to the psychiatrist who interviewed them. In addition, the gynecologist who submitted the EPDS and the psychiatrist who interviewed the pregnant women did not perform the data analysis in this study.

Statistical analysis {#sec2-3}
--------------------

Analysis of data was performed with software SPSS version 15.0. Sensitivity, specificity, and positive and negative predictive values of the EPDS were calculated. The optimal cut-off score of the EPDS for detecting mental disorders in pregnant women was obtained by drawing a receiver operating characteristic curve.

Ethical aspects {#sec2-4}
---------------

This study was approved by the institutional ethical committee of the Mothers and Children's Hospital of the Secretary of Health in Durango City, Mexico. The aims and procedures of the study were explained to all participants, and a written informed consent was obtained from all of them.

Results {#sec1-3}
=======

Of the 300 pregnant women studied, 21 (7.0%) had mental disorders other than depression according to the DSM-IV criteria. The psychiatric diagnosis in these 21 pregnant women were: adjustment disorder in 14, grief disorder in three, anxiety in two, obsessive-compulsive disorder in one, and personality disorder in one. [Table 1](#table001){ref-type="table"} shows the results of sensitivity and specificity for different EPDS scores found in the 300 pregnant women.

Receiver operating characteristic curve showed that an EPDS cut-off of 8/9 had the best sensitivity and specificity in the pregnant women studied ([Figure 1](#fig001){ref-type="fig"}). This cut-off means that an EPDS score of 8 or greater would be more appropriate for identifying women with mental disorders other than depression. At this threshold, we found a sensitivity of 52.4% and a specificity of 67.0%. The area under the curve was 0.643 (95% confidence interval: 0.52-0.76). Increasing the threshold to 9/10 the sensitivity was reduced to 47.7% but the specificity increased to 70.3%. Whereas lowering the threshold to 7/8 the sensitivity increased to 57.1% but the specificity was reduced to 60.9%. Of the 21 women with mental disorders other than depression by the DSM-IV criteria, 12 were positive and nine negative in the EPDS. While of the 279 women without mental disorders other than depression by the DSM-IV criteria, 187 were negative and 92 positive in the EPDS. Therefore, a positive predictive value of 11.5% and a negative predictive value of 95.4% for the EPDS were obtained. Women with mental disorders other than depression were treated with psychotherapy.

Discussion {#sec1-4}
==========

Very little is known about the capacity of the EPDS to detect mental disorders other than depression in general and in pregnant women in particular. Women with high EPDS do not always have depression. It is not clear whether EPDS scores correlate with mental disorders other than depression in pregnant women in Mexico. Therefore, the present study was aimed to determine the validity of the EPDS for detecting pregnant women with mental disorders other than depression in Durango City, Mexico. This assessment is an important initial step towards the possible use of the EPDS for screening mental disorders other than depression. A validated EPDS can be useful for detecting women with mental disorders other than depression who need further examination by a psychiatrist. In this study, the EPDS showed a poor accuracy to separate women into those with and without mental disorders other than depression. The 0.643 area under the receiver operating characteristic curve found indicates a poor accuracy of the test. The more appropriated cut-off score to separate women with and without mental disorders other than depression was 8/9. This cut-off had low sensitivity (52.4%) and specificity (67.0%). In addition, the screening tool evaluated had a low positive predictive value (11.5%). In contrast, the EPDS had good negative predictive value (95.4%). Altogether, results suggest that the EPDS may identify only a small fraction of pregnant women suffering from mental disorders other than depression. The low (52.4%) sensitivity of the instrument found indicates that the screening tool does not detect almost half of the women suffering from mental disorders other than depression. On the other hand, the 67.0% specificity of the instrument found indicates that two thirds of the women considered as not having mental disorders other than depression are correctly identified as true negative cases. In this study, every possible mental disorder other than depression was studied. We found cases of adjustment disorder, grief disorder, anxiety, obsessive-compulsive disorder, and personality disorder. However, these mental illnesses were the only disorders present in the sample of women examined during the study period. It is unclear whether other mental illnesses not found in this study could be identified by the EPDS in pregnant women in Mexico. In a recent study in Iceland, researchers found that the use of the EPDS in the second trimester of pregnancy identified an important number of women with mental disorders other than depression including eating disorders, obsessive-compulsive disorder, and bipolar disorder.^[@ref17]^ In the Icelandic study, only women who scored above 11 in the EPDS were further examined by a psychiatric diagnostic interview. The findings in the Icelandic study points toward the importance of further clinical examination of women with high EPDS scores for the likelihood of having mental disorders other than depression. In a similar study of pregnant women with positive scores on the EPDS in Australia, researchers also found women with mental disorders other than depression including adjustment disorder, posttraumatic stress disorder and borderline personality disorder.^[@ref20]^ In contrast, in the present validation study pregnant women with both high and low EPDS scores were studied. We found that women suffering from mental disorders other than depression might have high or low EPDS scores. Even with the use of the more appropriated EPDS cut-off point (8/9) found in the study, nearly half of the women with mental disorders other than depression scored below the cut-off threshold. In a study of women in the perinatal period in Vietnam, the EPDS was found suitable for screening common mental disorders when a 3/4 cut-off point was used.^[@ref18]^ This cut-off point is rather low and certainly contributes in the sensibility of the test. In the present study, a 3/4 cut-off point would improve the sensitivity to 76.2% but the specificity would fall down to 29.7%. However, this low cut-off point means that most of the women tested would result positive for the screening. Difference in the EPDS cut-off points, obtained among the studies, indicates that the same cut-off score of this tool cannot be generalizable worldwide. Results also stress the need to validate the EPDS instrument in the countries where this tool is intended to be used. Differences in cultures and frequencies of certain mental illnesses among countries might influence the scores of the EPDS. The EPDS is known to identify anxiety too.^[@ref19],[@ref24],[@ref25]^ In our study, there was a limited number of pregnant women with anxiety. The small number of women with mental disorders other than depression in the present study might have contributed for a small discrimination power of the EPDS. Further studies with a larger sample size to assess the discrimination power of the EPDS are needed. The instrument validated in this study may help to identify current mental illnesses other than depression in pregnant women. However, it is unclear whether these mental disorders can persist or disappear during pregnancy. Only repeat testing of the EPDS during pregnancy may help to differentiate between a transient and enduring disease as shown in a recent study.^[@ref26]^

Conclusions {#sec1-5}
===========

We conclude that an 8/9 cut-off score of the EPDS was the more appropriated to screen mental disorders other than depression in pregnant women in Durango, Mexico. However, this tool had a small power to discriminate pregnant women with and without mental disorders other than depression. Our results points towards a need for further researches to elucidate the capacity of the EPDS in the detection of mental disorders other than depression in pregnant women.

![Receiver operating characteristic curve for mental disorders in pregnant women as measured by the Edinburgh Postnatal Depression Scale (EPDS). Optimal performance of the EPDS in these women was found at 8/9 cut-off point.](mi-2016-1-6021-g001){#fig001}

###### 

Sensitivity and specificity of the Edinburgh Postnatal Depression Scale (EPDS) at different thresholds as compared with *Diagnostic and Statistical Manual of Mental Disorders-4th* ed. results for mental disorders other than depression in pregnant women.

  EPDS score   Sensitivity, %   Specificity, %
  ------------ ---------------- ----------------
  0-1          100              7.2
  1-2          95.2             14.3
  2-3          81               21.9
  3-4          76.2             29.7
  4-5          66.7             40.1
  5-6          61.9             47
  6-7          57.1             53
  7-8          57.1             60.9
  8-9          52.4             67
  9-10         47.7             70.3
  10-11        38.1             74.9
  11-12        33.3             79.6
  12-13        28.6             83.5
  13-14        28.6             88.2
  14-15        28.6             90
  15-16        19               91
  16-17        14.3             92.1
  17-18        9.5              93.2
  18-19        4.8              94.3
  19-20        4.8              95
  20-21        4.8              97.5
  21-22        0                98.6
  22-23        0                99.3
  23-24        0                99.6

[^1]: Contributions: CAE, developed the original idea and the study design, performed the data analysis, and wrote the manuscript; ASA, obtained the data of the subjects and reviewed the manuscript; CSM, performed the psychiatric interviews and reviewed the manuscript.

[^2]: Conflict of interest: the authors declare no potential conflict of interest.
